We have taken 88 dwarfs, covering the colour-index interval 0.37 ≤ (B−V ) 0 ≤ 1.07 mag, with metallicities −2.70 ≤ [Fe/H] ≤ +0.26 dex, from three different sources for new metallicity calibration. The catalogue of Cayrel de Strobel et al. (2001) , which includes 65% of the stars in our sample, supplies detailed information on abundances for stars with determination based on high-resolution spectroscopy. In constructing the new calibration we have used as 'corner stones' 77 stars which supply at least one of the following conditions: (i) the parallax is larger than 10 mas (distance relative to the Sun less than 100 pc) and the galactic latitude is absolutely higher than 30 • ; (ii) the parallax is rather large, if the galactic latitude is absolutely low and vice versa. Contrary to previous investigations, a third-degree polynomial is fitted for the new calibration: [Fe/H] = 0.10 − 2.76δ − 24.04δ 2 + 30.00δ 3 . The coefficients were evaluated by the least-squares method, without regard to the metallicity of Hyades. However, the constant term is in the range of metallicity determined for this cluster, i.e. 0.08 ≤ [Fe/H] ≤ 0.11 dex. The mean deviation and the mean error in our work are equal to those of Carney (1979) 
Introduction
Metallicity plays an important role in Galactic structure. Although mean metal-abundances were attributed to three main Galactic components, i.e.: Population I (Thin Disk), Intermediate Population II (Thick Disk) and Extreme Population II (Halo) (cf. Norris 1996) , recent works show that the metallicity distributions for these populations may well be multimodal (Norris 1996 , Carney 2000 , Karaali et al. 2000 . More important is the metallicity gradient cited either for populations individually or for a region of the Galaxy. Examples can be found in Reid & Majewski (1993) and Chiba & Yoshii (1998) . The importance is related to the formation of the Galaxy as explained here. The existence of a metallicity gradient for any component of the Galaxy means that it formed by dissipative collapse. The proponents of this suggestion are Eggen, Lynden-Bell & Sandage (1962, ELS) . Discussion of the current status of this model is provided by Gilmore, Wyse & Kuijken (1989) . Later analyses followed (e.g. Yoshii & Saio 1979; Norris, Bessel & Pickles 1985; Norris 1986; Sandage & Fouts 1987; Carney, Latham & Laird 1990; Norris & Ryan 1991; and Beers & Sommer-Larsen 1995) . From their studies, an alternative picture emerged, suggesting that the collapse of the Galaxy occurred slowly. This picture was postulated largely on a supposed wide age range in the globular cluster system (Searle & Zinn (1978, SZ) , Schuster & Nissen (1989) . SZ especially argued that the Galactic halo was not formed as a result of collapse but from the merger or accretion of numerous fragments such as dwarf-type galaxies. Such a scenario indicates either no metallicity gradient or younger and even more metal-rich objects at the outermost part of the Galaxy. The globular cluster age range supposition has been disproved by recent analyses (Rosenberg et al. 1999 ) while the number of young field halo stars has been shown to be extremely small, inconsistent with this model by Unavane, Wyse & Gilmore (1996) , Preston & Sneden (2000) and Gilmore (2000) .
A clear metallicity gradient is highly dependent on the precise metallicity determination. The ultraviolet excess provides metallicities for large field surveys in many photometries such as uvby-β (Strömgren 1966), VBLUW (Walraven & Walraven 1960 , Trefzger et al. 1995 , RGU (Buser & Fenkart 1990) and UBV (Carney 1979) . There are many calibrations between the normalised ultraviolet excess (δ U−B ) 0.6 and the metal abundance [Fe/H] for the last system which deviate from each other considerably. Figure 15 of Buser & Kurucz (1992) compares these calibrations based on empirical data (Cameron 1985 , Carney 1979 or theoretical models (Buser & Kurucz 1978 , 1985 , and Vandenberg & Bell 1985 . The reason for these differences originates from the UBV data as well as from the atmospheric parameters. Cayrel de Strobel et al. (2001) state the following discrepancies even for high quality observations and careful analysis:
(1) The [Fe/H] We aimed to derive a new metallicity calibration for stars with a large [Fe/H] scale making use of the updated UBV and [Fe/H] data and keeping in mind the reservations mentioned above. Thus we had to investigate the metallicity distribution of metal-poor stars at different distances from the galactic plane and contribute to the implications for the Galactic formation and evolution. The first application (Karaali et al. 2003 ) based on CCD data for stars in an intermediate latitude field is promising. The data are presented in Section 2. The new metallicity calibration is given in Section 3 and finally a short discussion is presented in Section 4.
The Data
The data given in Table 1 were taken from three different sources.
(1) 57 of them with log g ≥ 4.5 are from Cayrel de Strobel et al. (2001) . This catalogue supplies detailed information on abundances for stars with determination based on high-resolution spectroscopy. Also it contains the errors in atmospheric parameters, i.e. T eff , log g, and [Fe/H] when available. However, we did not include such stars in the statistics of our work.Additionally the spectral types of the stars are available in the catalogue.
(2) 11 high mass stars were taken from a different catalogue of the same authors (Cayrel de Strobel et al. 1997) . This catalogue has the advantage of including metal-poor stars down to [Fe/H] = −2.70 dex with smaller surface gravity, i.e. log g ≥ 4.0. (3) We selected 20 dwarfs from the catalogue of Carney (1979) . Although Table 5 of Carney includes a large sample of dwarfs we had to eliminate eight of them which are common in the catalogues of Cayrel de Strobel et al. (1997 ) and 12 of them which turned out to be variable stars according to the SIMBAD database. T eff and log g parameters not given in the table of Carney are from the authors cited in the 'remarks' column.
We consulted the specialised catalogues which are included in the General Catalogue of Photometric Data 1 (Mermilliod et al. 1997) for the UBV magnitudes and colours in these catalogues. The data in columns 11 and 12 (the parallax and the galactic latitude in Table 1 ) are provided from the SIMBAD database.
The selection of a total 88 stars from the catalogues mentioned above was carried out as follows; most of the 57 and 20 stars taken from Cayrel de Strobel et al. (2001) and Carney (1979) respectively have parallaxes larger than 10 mas and galactic latitude absolutely higher than 30 • . Such intermediate or high latitude stars which are at distances less than 100 pc can be adopted as free of interstellar extinction hence their UBV data need no reduction. However there are a few stars which do not satisfy both of these conditions though they can be adopted as un-reddened stars. BD +36 2165 (π = 8.11 mas, b = 67 • .35) and HD 1 http://obswww.unige.ch/gcpd/cgi-bin/photoSysHtml.cgi?0 39587 (π = 115.43 mas, b = −2 • .73) can be given as two examples for such stars, the galactic latitude of the first star is high and the second star is at a distance of only r = 8.7 pc relative to the Sun. 77 stars selected from the two catalogues cited above have been used as 'corner stones' for the metallicity calibration. Then, 11 stars taken from the catalogue of Cayrel de Strobel et al. (1997) were selected such as to be close to the stars called 'corner stones' or to obey the curvature determined by these stars, in the (δ U−B ) 0.6 -[Fe/H] plane. Thus the calibration could be extended down to [Fe/H] = −2.75 dex. No reduction for interstellar extinction was necessary for the UBV data for five stars in this catalogue which have either large parallaxes or galactic latitudes with |b| ≥ 23 • . Whereas the UBV data for six absolutely very low latitude stars have been de-reddened by the following procedure (Bahcall & Soneira 1980) .
Here b and d are the galactic latitude and the distance of the star (evaluated by means of its parallax) respectively. H is the scale-height for the interstellar dust which is adopted as 100 pc and A ∞ (b) and A d (b) are the total absorptions for the model and for the distance to the star respectively. A ∞ (b) can be evaluated by means of Equation (2) A
where E ∞ (B −V ) is the colour excess for the model taken from the NASA Extragalactic Database. Then, E d (B−V ), i.e. the colour excess for the corresponding star at the distance d can be evaluated by Equation (2) adopted for
and can be used for the colour excess E d (U −B) evaluation:
Finally, the de-reddened colour indices are:
The Method
We adopted the procedure of Carney (1979) (1) A third-degree polynomial is adopted for the locus points (Fig. 1) . Although the constant term in the equation given by Carney, i.e. [Fe/H] = 0.11−2.90δ −18.68δ 2 was assumed to represent the metallicity of Hyades and was fixed by 0.11 in the evaluation of the coefficients of other terms, we left it as a free parameter in our calculations. The constant term in the third-degree polynomial resulting by the least-squares method is a 0 = 0.10, which is rather close to the metal abundance given by Carney (1979) and 2% larger than the value of Cameron (1985) us with 57 stars for this purpose and supplies detailed information on abundances for stars with determination based on high-resolution spectroscopy. The selection of these and 20 other stars from the catalogue of Carney (1979) (total 77) ensure freedom from interstellar extinction. These stars satisfy at least one of the following conditions: (i) the parallax is larger than 10 mas (distance relative to the Sun less than 100 pc) and the galactic latitude is absolutely higher than 30 • , (ii) the parallax is rather large if the galactic latitude is absolutely low and vice versa. The remaining 11 stars were selected from Cayrel de Strobel et al. (1997) by means of a different criterion, i.e. their metallicities and normalised ultraviolet excesses are in good agreement with the data of 77 stars and their position in the (δ U-B ) 0.6 -[Fe/H] plane obey the curvature determined from 77 stars. Five out of eleven stars could be adopted as free of interstellar extinction whereas the UBV data of the remaining six stars have to be de-reddened. The last sample extends the metallicity calibration down to [Fe/H] = −2.75 dex. We compared our results with the ones of Carney (1979) . Figure 4 shows the deviations in two works which are evaluated only for the metallicities [Fe/H] ≥ −1.75 dex where the calibration of Carney is valid. There is no discrepancy between the two distributions. The mean deviations and mean errors are equal (<[Fe/H]> = 0.00 dex, (m.e.) = ± 0.01 dex). An additional comparison is carried out for 89 metal-poor stars, i.e. −2.50 ≤ [Fe/H] < −1.75 dex, taken from Carney et al. (1994) . The catalogue of these authors contains a larger sample of stars with these metallicities, however many of them are peculiar stars, such as variable stars, binary stars, etc. We restricted our sample to a smaller number of stars to avoid any probable error. We used the UBV and E(B-V ) data for these stars and evaluated the metallicities by means of new calibration and we compared them with the original ones of Carney et al. Figure 5a shows the deviation relative to the original metallicities. There is a flat and symmetrical distribution relative to the mean deviation, < [Fe/H]> = 0.21 dex. Contrary to expectation, the mean deviation is not zero. But this is also the case for the metal rich stars (Fig. 5b) , where the mean deviation for metallicity interval −1.75 ≤ [Fe/H] < 0.20 dex is < [Fe/H]>= 0.19 dex, indicating a zero point difference between two sets of data. The mean error for the metalpoor stars, ±0.05 dex, is at the level of expectation. Hence the new calibration provides metallicities with the accuracy of Carney's (1979) calibration but it has the advantage of covering the extreme metal-poor stars.
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